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Abstract: Wudalianchi Lake is located in the hilly regions of Songnen Plain in northern Heilongjiang Province. The latitude
and longitude of Wudalianchi Lake range from 48.56° N to 48.63° N and 126° E to 126.35° E. From 1719 to 1721,
volcanic eruptions occurred in Laohei Mountain and Huoshao Mountain. Basalt flows blocked the Baihe River, a tributary of
the Namoer River, to form the bead-like Wudalianchi Lake consisting of five parts ( P1-P5). Wudalianchi Lake is the
second largest volcanic-dammed lake in China and is also a world geological park that is used for fisheries and tourism. The
primary stocking fish are Hypophthalmichthys molitrix and Aristichthys nobilis in part 2 (P2) and part 3 (P3) of
Wudalianchi Lake. The lake has a continental monsoon climate, with a long, cold winter and a short, cool summer. The
lake freezes in late October and thaws in early May. In July, the temperature rises to 21.0°C, on average. The annual
average rainfall is 476.3 mm, mostly accumulating from June to August. The main water sources are rainfall and

underground springs, and water flows from P5, P4, P3, and P2 to P1. P3 has the largest water area of 7.58 km®, followed

EEWA : s a5 YR Be BT Je A BHBT AL 55 8% % 00 (HSY201201 ) 3 2> 28 PEAT Ik (ARl ) BHAT % 3T (201303056- 5) ; B S R4 345 %
(2012BAD25B10-05) 5 FAJE VLA ¥ 7K M A0 i o 5 Y50 B 4 5 B o o FFICE 36 %8 (201201)

75 B #5:2014-05-28; [ £& H i B A . 2015-

# W iHA/EH Corresponding author.E-mail ; lizhe1010@ 126.com

http ://www.ecologica.cn



2 S % 36 &

by P5 (6.1 km®), P2 (2.63 km®), P4 (0.47 km®), and P1 (0.25 km®). P3 is the deepest region in the lake (average
depth, 4.5 m). The average depths are 3.5 m in P2 and P5, and 2.5 m in P1 and P4. Wudalianchi Lake is a shallow
eutrophic lake. The species composition, dominant species, density, biomass, and diversity of zooplankton were determined
from samples collected from 13 stations in from 2011 to 2013. Based on the survey data, the spatial and temporal
distribution of the zooplankton community structure were analyzed, and a reasonable stock density of A. nobilis, one of the
key stocking fish in the lake, was discussed. The results showed that 82 species (including unidentified species) belonging
to Protozoa, Rotifera, Copepoda and Cladocera were found in Wudalianchi Lake. The number and percentage of protozoan
species (including unidentified species) (38, 46.3% ) and Rotifera (33, 40.2% ) were higher than those of Copepoda (6,
7.3% ) and Cladocera (5, 6.2% ). The dominant species of zooplankton were Protozoa and Rotifera in Wudalianchi Lake.
The dominant species were Tintinnidium entzii, Trichocerca elongata, and so on. The average density and biomass were
3794.98 individuals (ind)/L and 2.4558mg/ L respectively. The density of Protozoa was 2853.43 ind/L., and was highest in
zooplankton. The biomass of Rotifera was 1.1133mg/L, and was highest in zooplankton. The average values for the Shannon-
Wiener index (H'), Pielou index (J), and Margalef index (d) were 2.15, 0.7, and 0.98, respectively. The zooplankton
community structure had significant spatial-temporal variation. The spatial distribution of zooplankton density, biomass, H’,
and J in P5 were higher than in P2 and P3. The spatial and temporal distributions of density, biomass, and diversity
indices were similar in P2 and P3. In addition, there were higher values of zooplankton density, biomass, and diversity
indices in P2 and P3 in the summer than in the spring and autumn. Based on the survey data of zooplankton biomass, the
reasonable stocking amount of A. nobilis was 5.71 x 10°. The present study shed light on the sustainable utilization of

fisheries resources in Wudalianchi Lake.

Key Words; Wudalianchi Lake; zooplankton; community structure
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Fig. 1 Sampling sites of zooplankton in Wudalianchi Lake
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Table 1 Species composition of zooplankton in Wudalianchi Lake

i i H A S ity S GBS &t
Lake Ttem Protozoa Rotifera Copepoda Cladocera Total
Pl FhE%L 6 3 2 1 12
HAYH /% 50 25 16.7 8.3 100
P2 2% 21 15 5 4 45
HI /% 46.7 33.3 11.1 8.9 100
P3 Fh% 34 21 6 3 64
HI /% 53.1 32.8 9.4 4.7 100
P4 Fh %L 3 4 3 1 11
B /% 27.3 36.4 27.3 9.1 100
P5 LB e 27 19 5 4 55
" /% 49.1 34.5 9.1 7.3 100
&t B e 38 33 6 5 82
Total "o /% 46.3 40.2 7.3 6.2 100
F2 AREMZHNYAEFHRREE
Table 2 Dominant species and dominance of zooplankton in Wudalianchi Lake
HEHFE YDominance %
PR BT # Occurrence
Chinese name - Latin name 2011-07  2011-10  2012-06  2012-08  2013-06  2013-08  2013-10 freq/l;ncy
B be Difflugia globulosa 0.03 14.3
[HfzN A Difflugia urceolata 0.04 14.3
B EF R Tintinnidium entzii 0.24 0.06 0.06 0.24 0.06 0.02 0.07 100
AN Tintinnidium pusillum 0.04 0.02 0.02 42.9
RO 76 1 Tintinnidium fluviatile 0.02 14.3
Beits d StrobiLidium sp. 0.08 0.14 0.24 0.05 0.11 0.16 85.7
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HHE YDominance RELES
PR PLT ZFR Occurrence
Chinese name — Latin name 2011-07  2011-10 201206  2012-08  2013-06  2013-08  2013-10 freq/l;my
L7 s Tintinnopsis sp. 0.11 0.05 28.6
HIE IS 5 Tintinnopsis conicus 0.04 14.3
HhaE g e Tintinnopsts sinensts 0.02 14.3
E U Tintinnopsis wangi 0.03 14.3
By Vorticella sp. 0.03 14.3
Yl Epistylis sp. 0.03 14.3
] i Acanthocustis sp. 0.03 14.3
S Heterophrys sp. 0.07 14.3
prE P ERETE Askenasia volvox 0.02 0.04 0.05 0.02 57.1
G aniiy Holophrya sp. 0.03 0.07 28.6
YPEFRBIC  Trichocerca elongata 0.08 0.03 0.17 4.9
EFRZIMEE . Polyarthra trigla 0.02 0.04 28.6
IR 450 Keratella cochlearis 0.05 0.02 0.02 42.9
WA R I Brachionus budapestiensis 0.02 14.3
Jiit S-S Pompholyx complanata 0.05 14.3
SR F Cyelops sp. 0.05 14.3
P RTEAILEN Nauplii 0.08 14.3
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Fig. 2 Spatial distributions of zooplankton density and biomass in Wudalianchi Lake

Xt IR M IF W S ) 25 2 LR A A I 8] 3 A AT 0 A, A5 SR, AR sy s ) 34 AN [ H

http ; //www.ecologica.cn



A E = 36 &

BN ARG HE B2 R, 20112013 4R A R RS Fo L B BRI H 0y AR 78
P B U BT AR 3 B 2R BRI AR R (18] 3) o AR HUEE AL AE 10 A e

il R
Density/(ind/L)

Density/(ind/L)

B
Density/(ind/L)

BE

B B
Density/(ind/L) Density/(ind/L)

Density/(ind/L)

g
Density/(ind/L)

16000 2011-07
14000
12000
10000
8000
6000
4000

2000 ==
0

16000
14000
12000
10000
8000
6000
4000
2000 |

0 ==
16000
14000
12000
10000
8000
6000 |
4000

2000 |
0 —_

16000
14000 } 2012-08
12000 |
10000
8000
6000
4000

2000 | %‘

0

16000 2013-06
14000
12000
10000 |
8000 |
6000
4000 +

2000
L= L -

16000 1 2013-08
14000 |

12000 F
10000
8000 |
6000
4000 |
2000

0

16000 1 2013-10
14000 |

12000
10000
8000
6000
4000 |
2000

0

r 2011-07

YR
Biomass/(mg/L)

[ = EE%EH . ]

2011-10

2011-10

e
Biomass/(mg/L)

2012-06 2012-06

LY
Biomass/(mg/L)

— L

L 2012-08

A

Biomass/(mg/L)

. SIS

[ 2013-06

EX7/h
Biomass/(mg/L)

' = -

2013-08

| + B

2013-10

LY/
Biomass/(mg/L)
O —, N WA U O~ NWEAEULOA-OO —=NWRRULUAND O NWRARUMANOSOD R, NWRARULMANTN ©—~NWDRWULOO

)
Ui

YR
Biomass/(mg/L)

O = N WA A
L—

[

JRAEZh Y
Protozoa
EAg
Rotifera

P ICE S
Copepoda
BAR
Cladocera
JE )
L
Rotifera
IS
Copepoda
B
Cladocera

Protozoa

B3 IAEMZFHEDIMELBTE EYWENHBESH

Fig. 3 Temporal distributions of zooplankton density and biomass in Wudalianchi Lake
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Fig. 5 Spatial distributions of diversity indices in Wudalianchi Lake
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TR i AR B LG 58 L Tintinnidium entzii /NE ¢ B Tintinnidium pusillum“iﬁfjﬂﬁ%ﬂ Askenasia
volvox ¥ B StrobiLidium sp. 8% 5¢ M Tintinnopsis sp. I 5 B 5 B Trichocerca elongata | 5t 1% 22 B % W
Polyarthra trigla U\ XISV 6 W 48 B Keratella cochlearis Y3 J& T /NRITR s, % B AW & 0 il & R A2 B )
(75.2%) JH1(45.3% ) fc %, $5 1980—1983 ARJi A 45 51 /NAL IR i sh ) R 2 4 A L 1) 1= T ( 1980—1983
4F.79.4% ,2011—2013 4F-.86.2% ) , o35 R AL IF i s I 7 LS BA S22 B2 (1980—1983 4:33.3%,2011—
2013 4F:8.7%) ; 53 Ab, PR S W) G B B AR W B AT [ 45 (1980—1983 4§ :5113.7ind/L . 3.1120mg/L,
2011—2013 4F-:3794.98ind/L,2.4558mg/L.) , MFRASLL AL ARHAFPSE 2B AW HRE , HRGE R /N AR
TSR S5 R RRAIE ;v e SR IR B AR X R b V7 i S W B I8 25 A TR R, X SR 2 5 E R
TP SRR RFE AR > (R i A K R TR 26 TE 3h 2 5 10 B S R A P KRR PR Sh R R 25
AT A0 iT D AT SR TR XV Ui s 0 1 B 4 R R M (S R S 2 W3 v PR B 1)
BEVERAE . ZEVR AT R 1 IR P77 Sl AN 5 1) FH 158 1) 7K A A e 56 Sl f S AR 2, AT e VR K
WA AR S AR Al 27 BRI AR R B 2% 0 A A IS SIS R R I A B v i sh i 1 e T
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SER R T B R 2 AR AR M R AE DL R b AT RO (8T
3.2 BRI SRS YRR

WA PRI S O BEE G5 2552 3 1 R AT AR IR Y SRk 28 7 R e, 8 A AR W
TERTRIRSh Y AR R R IR FE B B SRR IIA B TR I S A 0 A R A0 SRR IS T L
(B 5, P ATA T TR B A R A AR Y L A R R S SR ALK A A PR R SRR B A R
B E R KRBT A TR A SR KRR 5, KR I REA A AT, — | DU 3t
FUL Y 4.3% 3@k MK, i sh s 25 M S 80N, = = O 32 R b /K Bl v AR K1)
WA, P RN LA AR A B AR T R SR B AT, R i E BB A R R4 5
Tt S L TR R NS AT AR | ok HL RO s eI R R R VD T K A T A B 3T
FEMMER IR AR, ANEE R R B — = UK AR AR SR 22 Ak, 3T AR T =
TR TR U R S B T ) DU R SRR IR e o L TR AR AR BE RO . =
TP O LI 32 DWFIRAL R B R A 2R O T, = TR S T
SERI A E B R B I 225 IO E T =0, B SRl s R A R 4 S ECHT . A 43
BT, = TR S B R B AR [ AR R A L 2013 AFEESHTPRAEA T MG s, oM er e sh i 55 55 1 i 3
FEARIAETEA A AT, 10 A0 (K ZE) & T 6-8 A (F. BEZ), . =MhiFirsh YR Ll 7.8
A (REZ)ET 6,10 Ay (F FKZ) , It £ N 6>7>8>10 A (FE>EHE>KE) . - = ihivif
S RIS 1Y ] d RN E TS THE M T B d FRAMESTHE ER, mah ) EEaT
K, BRE  FOREE M= E KR S YR VR A5 R 0 KT o0 AT R 2R 2 S W | L ) R R R
TS i A X SRR RN E 5 TR S A MR IAK SR TH 25, — =iy
TEIE LS 2 AR AR AR TR 3 A SRR R IE i TR Bk, T L S [E R S 8 A e
B IR AN I I S MR SR B AR 25 5 s R RIS B M A LI IR i sh A i R R
. BWFFEEE T ARUE B, FEIA R E AR IR R KR 2 AR AR AN S0 3h G 5 e A5 5 VR sh i A ETE 41
BAH DG , N2 st gt dsk 4= R 00 b fa S g, 08 6 S 9 5 VR i o0 O A A 4 R R A S
5if, A M A0 2R o DI R TR i s A B T A R R A 12020
3.3 HORE MRS G A

FREM A 1955 AFFF LR e = Bt B Fh S5 P KB b B O HOGE M B R A, B
R BRI — MRS A /K I B SRR 8 2 A 5 R A R MR S Y ) A i
BT ERE PR 708 ST AR BT RAR T M ) £ PRV T R 2,14 %10 kg, 18 5 B A A 5 [ 4l
REFAE 25% , B K BG40 1.5kg, ARHREEA BUIR A SO ) 0 b £ R (4 4 B 9% 42
H5T1x10° 8, (HAEREAR , 2R A FE B S5 B W R 1) F RO UIAR G, IR, 0 28 i i B 2 32 K 4
Hip 22 AL R 24, B, S A K I T S SR N P AR (L S B R T e AR AR R A
0 PV A SE PR T Rt B K AR AR B R SR R RE T BLBARDG, S, BB UE S E
FRR TR RAF IR ISR B = R 0 2 S 2 I A A] Gk B AR A RN R B Y R B AR A R
FERRE AR BRI A TR RS, SIS K Sk i A S IR B, PRI AK 7 T e 4, SR SR R A T R
LRI
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